ABSTRACT. Beginning with a group theoretical simplification of the equations of motion for harmonically coupled point masses moving on a fixed circle, we obtain the natural frequencies of motion for the array. By taking the number of vibrating point masses to be very large, we obtain the natural frequencies of vibration for any arbitrary, but symmetric, harmonic coupling of the masses in a one dimensional lattice.
The result is a cosine series for the square of the frequency, the attractive force constant between the j-th and (j+g)-th masses. Lastly, we show that these frequencies will be propagated by wave forms in the lattice.
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i.
iNTRODUCTION.
In this paper, we suppose that N identical, point masses are symmetrically and uniformly arranged around a fixed circle so that the masses are coupled with massless, ideal springs. All motions are confined to the fixed circle. We write potential energy matrices and show how to diagonalize these matrices when the symmetry is that of the rotational group of order N. Having [i] . If 
3. GROUP REPRESENTATIONS AND UNITARY TRANSFORMATIONS. [2] .
From these representations we can construct the unitary transformation matrix U which will simultaneously diagonalize V(N,s) for all s:
"P--"PT T We now return to the original coordinates in our circular array. These are xj for j e {1, 2, 3 ,N} where x. is the displacement of the j-th point mass from its 3 equilibrium position. For the moment, letus take "the force constant k() > 0 with k(s) 0 if s # . Suppose that at t O, the j-th particle is disturbed. The disturbance will not be registered at the site of the (j + )-th particle until some time later. If we postulate that a wave front will move out from the site of the j-th particle at t 0, then the time required for the front to reach the (J + )-th particle will be proportional to J + J .
Taking the proportionality factor to be b, we express this Dhysical observation by the introduction of a phase factor e 2bji/N to multiply the time dependent part of the displacement of the j-th particle from its equilibrium position. That is, we make 2bji/N Similarly, from the general Lagrangian in the coordinates ., 
